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Pelican Rapids Dam

Environmental Issues and Restoration Options
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Department of Natural Resources

Related river functions and ecosystem health
Dam related issues, problems, and implications
Solutions and case examples

Possibilities at Pelican Rapi
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Components of Watershed Health
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Large Migrations Up Tributarie 7 Juvenile Habitat -
“They have'made a barrier here in the Panbian Rive

and daily kill plenty of sturgeon” - April 13,1804

scaley sort called SturgeomMillers”
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Otter Tail River Watershed |
1909 mi2 (493 mi2 in Pelican Watershed) '
21% lake and wetland (27% lake and wetland in Pelican watershed) i
32% forest, shrub-land or prairie, 41% cultivated

75 native fish species; 54 native fish species in Pelican (3 listed)
13 native mussel species (3 listed)
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The Otter Tail River

Kakaweuapa (the “River of the Falls’’) Dakota

Nequiquano (“Otter Tail’’) to Grand Forks - Ojibwa

Red - Nicollet 1836 map, also in 1923 plat book
from Alfred C. Seltz, J. 1999

“The Red River becomes shallow and rapid with frequent reefs of stone that
cross the river.”’ Alexander Henry November 10, 1800
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Fishes that spawn in falls, rapids, glides, and riffles

eye and sauger
, of harvested walleyes are
natura,w reproduced

Most sucker sp



Dead Man’s Rapids on Little Fork River
Tagged sturgeon traveled 135 miles from Lake of the Woods to these rapids.






Documented Migration Distances of Minnesota Fish Species

Walleye Channel catfish
164 miles 454 miles miles

Lake sturgeon
682 miles

Paddlefish_ American Eel, % i
1900 miles. 3440 miles. Jﬁni‘m’m
108 miles.

References: Stancille et al. 2002, Mosindy and Rusak 1991, Bellgraph 2006, Ron Bruch, news release, Mike Larson, personal
communications, Jaeger 2004. Nick Schloesser, personal communication, Altena 2003, Neely et al. 2009, Finke 1966)



T Why do fish need to migrate?

o Spawning vyalleye
L ag i ! 85% of harvested walleyes are

from natural reproduction r 3 Reproduction
e Spawning migrations can be hundreds or even
S “'&’ sna‘"""'s thousands of miles

et
Iake sturgeon ' 5‘ “ 60[30 salmon “t

Seasonal changes in habitat needs.

Winter often initiates downstream migration to
deep, low velocity habitat while spring initiates
upstream migrations. Video courtesy of Chris
Domeier.

Overwintering Flathead catfish

Alex Gorichky




Native Mussel Life History

Some mussel species been aged at over 280 years

Host fish migrates, juvenile mussels ; .} Glocidia attached
drop off and start new mussel bed



Pocket book mussel
Hosts: sauger, white crappie
(Found in Otter Tail River)




Otter Tail Watershed Mussel Species

-

Mapleleé.f

Black Sandshell
(Special Concern) (

Fluted shell
(Threatened)

Cylindrical papershell

pink Papershell

=

Channellcatfis

h-iw”m e B | X Live in Pelican upstream of Elizabeth

X Live downstream of Elizabeth Dam

-

White Heelsplitter

e ;
_'0‘-"

Creek Heelsplitter
(Special Concern)




Important Functions of Mussels

(Some mussels can live to over 200 years)

F|Iter Water

Mussels of the Upper Mississippi River filter 53.1 million m3 of water per day or 76 times the Minneapolis-
St. Paul Metropolitan Wastewater Treatment Plant, one of the largest in the USA (Newton et al. 2011).

Stabilize Stream Beds
Increased steam bed shear strength by 24% (Zimmerman and Szalay 2007).

Increase Benthic Invertebrate Abundance and Diversity.
Mussels increase the blodlver5|ty and abundance of benthlc mvertebrates by increasing interstitial space

4 - ‘!mfhhm?m whl‘hﬂm ﬁm:%jmhmhﬂmmh diatons
B i ,-‘ (Atkinson et al. 2013).
'h"ﬂvn CECs (Contaminants of Emerging Concern)

Removed 80% of some CECs within 72 hours (Ismail et. al. 2014).

Remove harmful bacteria
Removed 98% of E-coli within 24 hours regardless of e-coli densities (Ismail et. al.2015)
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Aging Dams
The average age of the 90,580 dams in the U.S. is 56 years. At least 2170 of
the 15,500 high hazard dams in the U.S. are deficient and repairing them
would cost nearly $45 billion (ASCE 2017).

The American Society of Civil Engineers gave the U.S. a “D” grade for
dams.

There are roughly 40 dam failures per year in the U.S (NRCS 2000).

Dams can fail even when well maintained.

Silver Lake Dam Failure 2003
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Some Recent Dam Failures in Minnesota

Breckenridge Dam Failure - 1997 Willow River Dam Failure - 2016
Otter Tail River Willow River
200-y flood, also failed in 1989, 2001, 2006, and 2007

Ly

Thomson Forebay Failure -2012

St. Louis River Heiberg Dam Failure - 2002 High Island Carp Dam Failure - 2014
No major deficiencies Wild Rice River High Island Creek
500-y flood (50,000 cfs) No major dam deficiencies 25-yr flood, no major dam deficiencies

$90 milljjqap_(fq!: b‘qx){ $%<1"3- r_niIIi_gp .(hwy 210) + 22 500-y Flood (June 9)
,__.-h\ X A g S

T ok 2000y flood (June 24)
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Sk oIty LIGHT STATIO ;iggqy_s FALLS. MINN, "= Msﬂ&m‘m - STATIC :
Fergus Falls during the failure of the City Light Dam in September, 1909.

The resulting flood surge washed out 5 additional dams including the Kirk Dam, Woolen Mill
Dam, and Central Dam (September, 1909). The Otter Tail River was not flooding prior to the

failure, flowing at 580 cfs (USGS gage data).
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Over 300 pelicans killed by hydraulic
undertow at Marsh Lake Dam




Grade Effects of Dams




Sedimentation Rate in U.S. Reservoirs
(From Bernard and livari 2000) Shift to row-crops,
intensive drainage

Large dam

c
S
)

(19}
1

c

()
£
o

()]
wn

Pre-1930 1930-1950 1950-1970 1970-1985

nﬁi. ﬂ!nﬂﬂq.-wmﬂ!?.hfqml
slus $2 million/ yr maintenance



Loss of Biodiversity

Considered the most severe environmental decline facing humanity (Rockstrom et al.
2009)

Freshwater extinction rates are about 5 times that of terrestrial rates and
comparable to loss of tropical rainforest. (Ricciardi and Rasmussen 1999)

85% of global sturgeon species
2% of North American mussels listed

48% of U.S. & Canadian crayfishes S
36% of global freshwater mﬁm

30% of global amphibians g+ F .
1% global mammals ";",«,

12% global birds

10% global marine ﬁa‘rxa

- -
.

Threatened with extinction (IUCN& other sources) .- w«ﬁ/ S s
?‘A

‘,

Dam construction is the most definitive cause of
extirpation'and extinction of freshwater species



High Island Creek Carp Dam

Upstream of

Present in Failed Dam 241 mi2 Watershed

g 86% of watershed i t fd
pecies Watershed Upstream of Dam Tolerance o of watershed is " ramo ‘,
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Quillback

Northern hogsucker. intolerant

Smallmouth buffalo
Bigmouth buffalo
Silver redhorse
Golden redhorse
Shorthead redhorse
Yellow bullhead
Channel catfish
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Tadpole madtom
Northern pike
Central mudminnow
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Where are the Rapids and Falls??
Is= P R

St Croix River River
n 1871—

Lr

Dammed m 1 87

. __'Rapidan - ...
Blue Earth River - Py

¢ ssippi River

Dammed in 1913 ] i |
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Otter Tail River: Profile and Dams

Impassable dam

A Seasonally passable dam
Dam with fishway
Removed dam
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What 15 the Effect of Barriers on Native Species?

Methods

T Used FISHMAPPER and additional geo-referenced fish
rom| DNR-Fisheries, DNR-EWR, PCA, the Bell

W m, v“g;sﬂy collections, and other reliable

A IE V. aluated spec1es diversity above and below 32
> downstream most barriers on tributaries of the
/ “Minnesota, Red, Mississippi, Rock, Big Sioux, and St. Croix

g _}A'f‘-' Rivers, and mainstem barriers at St. Anthony Falls, Taylors
Falls, and Minnesota Falls.

Only species absent from entire upstream watershed

A pnsidered **abse

Included only species documented from the tributary

Assessment included 150 species of fish: 134 native.



Some of the species often extirpated by dams

(Percent of evaluated barriers above which they are absent)

On average over 40% of fish species native to a watershed are absent
upstream of barrier dams
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Carmine shiner 15 5
627% - ‘ Mooneye

Silver chub
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o v o v - B
i S~ 8 :
“ Py IR P -
b8 o - g - - " g’-

e

007%

~~~~~



Species Pollution Tolerance and Sensitivity to Fragmentation

m-Pollution Tolerant Species—~-Pollution Sensitive Species—

Number of species

=N WS OO

0
0-24% 25-49% 50-74% /5-100%
L east vulnerable Most Vulnerable

—
r

Vulnerability to Barrier-Caused Extirpation

Percent absence upstream of barriers

Based on EPA designations



Dams Inundating or Blocking Access to Spawning Habitat

Fergus Falls




e
176 _pound lake sturgeon frowue

h Lake, Wild Rice Wate b
g' 0 May, 1926 %
- -

-

The last Iake sturgeon (102 Ibs.) recorded from the
De:rg:-’tt;‘;gd(:;::rs;::f’&::‘:::m . o & .%é.  Red River of the North Basin was caught in 1947 in
A T S L Lake Lida, Otter Tail (Pelican) Watershed
' : Photo courtesy of the Pelican Rapids Press




Strategies for Reconnecting Rivers

Dam Removal

Rock Arch Rapids

Nature-like Fish Passage

By-pass Fishway

Problem Corrected/Restored Dam Removal Rock Arch Rapids  By-pass Fishway
Stream Habitat * K Y *
Safety — Dam Failure Risk IRt *

Safety — hydraulic undertows ok x lolials

Maintenance costs loRafiel lalat A

Fish & Wildlife Passage ok K Kk Lo
Canoe passage, recreational boating * kK ok )
Geomorphic and ecological processes * & K

(sedimentation, incision, nutrient processes, etc.
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Minnesota Falls Dam - Minnesota River

Built in 1871 & 1905, Hydropower retired in 1958

17 feet high

Upstream limit of 32 species of fish

Inundated Minnesota Falls

Worker drowned in 2011 during maintenance

High hazard dam with significant structural deficiencies
Repairs estimated at 5 to 7 Million dollars




000

Dam Removed in January,
2013 for $942




Minnesota Falls

Native species that have returned since dam removal
—

American Eel

Over 6000 km from Sargasso Sea
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athead Catfish
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Healthier River = New Recreational Opportunities

City of Granite Falls is assessing:
Further development of paddling opportunities
Options for fish passage through the Granite Falls Dam




Removal of the Appleton Milldam

Pomme De Terre River

$117,000 for dam removal
j $250,000 for river restoration

- : Lake
gV Christina

’ W .
J

Reservoirsediments up to 15 feet de




Silver Redhorse

Returned R ' ~Greater edhor _(i;.
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Appleton Milldam Removal
Mussels found only as dead shells prior to removal (1990 survey) that
recolonized upstream to the Morris Dam following removal (2007 survey).
Video courtesy of Bernard Sietman

Mml"-, Rl ;ﬁm [,ﬁﬁ ::I:l @S pecies absent ipstream bfdam
Greaterkedhorse M2, White crappie NI, LT e ‘,';"’I""t;h’”?“""‘"“]_"‘”‘” removal
Green sunfish LT . Rl pra s o]
o Py 17 LT Laboratory transformation

Cour other extirpated mussel species (round pigtoe, creek heelsplitter, mucket,
and black sandshell) have not yet been found upstream of the former.dam site



New Recreational Opportunities after Dam Removal
and River Restoration




\
Knutson Dam at Cass Lakeon the: MISSISSIppI River
| Owned by the U.S. Forest Serwce = .









Dunton Locks, Pelican River

Maintained water level for Muskrat and Big Detroit Lake
Hlstorlc Dam built in 1889

6/8/2002







Breckenridge Dam, Otter Tail River
built in 1936




Sedimentation of Breckenridge Reservoir

Otter Tail River
Built in 1936







BRECKENRIDGE FISHWAY 2004

= Bigmouth Buffalo = Black bullhead Black Crappie Bluegill = Bluntnose minnow
Blackside darter Carp = Channel catfish Chestnut lamprey = Emerald shiner

= Freshwater drum u Golden redhorse # Goldeye » Greater Redhorse Mooneye
Northern pike = Pumkinseed = Quillback = Redhorse = Rock bass

= Sand shiner = Spotfin shiner = Shorthead Redhorse = Silver Redhorse Smalimouth bass

= Spotfin shiner = Walleye » White bass = White sucker

1800

1600




Breckenridge Dam Failures

Repaired with Federal Disaster Declaration Funds




Breckenridge Dam

Removed in 2007 for $100,000

Rapids built for grade control

County Park established, bike trails connect site to the city
Record 2009 flood caused no damages at site
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Lake Shady Dam

No major structural problems
Reservoir largely filled with sediment
County considered removal
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Lake Shady Dam

Dam failed in 2010 flood
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Barrier Removal Effects on Species Richness

[1Species absent upstream of dam  m Species that returned after dam removal

On average, 667 of species absent upstream
of the dams returned following removal
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kriver restoration following removal including rock arch rapids grade control.



=== Removed barrier
Barrier dam




Sturgeon Reintroduction
Starting in 1998

Eggs purchased from Rainy River First Nation
Fry hatched at the Detroit Lakes Hatchery
Fingerlings raised by USFWS at La Crosse, Wi




Sturgeon in Dunton Locks Rapids Sturgeon in Diversion Fishwa
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Lake Oneida lake sturgeon grow faster than
anywhere in North America; zebra mussels
are the dominant forage for fish over 35

lnCheS Leeches Fish Zooplankton

1.2% 0.3% 0.3%

N

Aquatic Zebra

Insects mussels
17:9% 31.7%

A ’
3

. e
3 L W .‘ )
¢ —
v h—

v_'}"’

Snails

20.87%

Amphipods
and isopods
27.8%

Data from Cornell research station | \ @
Zebra mussels taken from the stomachs of
sturgeon speared in Lake Winnebago

We have videos of sturgeon swimming over.rocks carpeted with zebra
mussels; and a few seconds later.the rocks are clean,”
Michigan fisheries biologist Dr. Ed Baker:



Pelican Rapids Dam
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“Humankind has not woven the web of life. We are but one
thread within it. Whatever we do to the web, we do to
ourselves. All things are bound together. All things connect.”
~ Chief Seattle

J

Photo courtesy of the Pelican Rapids Press



